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This is in compliance with all the expressions and geometric interpretations of the 
elastic strain energy, such as that given by Eq. (6.2) or the area under the bending 
moment curve shown in Fig. 6.2. As stated before, it represents the internal energy 
stored, which is equal to the amount of the external work done on the body. It 
must, in accordance with the principle of mechanics, have units of lb-in. 

When an initially curved member is subjected to a bending moment, Eq. (6.7) 
can be modified with the aid of the notation indicated in Fig. 6.3. Replacing dx by 
R dO and changing the limits of integration to 0 and some finite angle 6 subtended 
by the curved member gives 
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The application of Eqs. (6.7) and (6.8) to stress calculations requires finding the 
derivative of the total strain energy with respect to a given load. Again according 
to the well-known principle of Castigliano, the partial derivative of the total elastic 
strain energy with respect to the selected force gives the displacement at the point 
and in the direction of the force. It is noted here that the bending moment is a 
function of the force, and the strain energy is a function of the bending moment. 
Hence, to find dU/dW the differentiation is carried out for the function of a func- 



